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$\min$ $c^{T}x$
subject to $Ax=b$, $x\geq 0$
$A$
$A=(\begin{array}{ll}A_{1} 0A_{2} A_{3}\end{array})\in R^{(m_{1}+m_{2})\cross(n_{1}+n_{2})}$ .
$n_{1},$ $n_{2},$ $m_{1},$ $m_{2}$ ( ) $A_{1}$ , A2, A3
$m_{1}\cross n_{1}$ $m_{2}\cross n_{1}$ $m_{2}\cross n_{2}$ 0
$m_{1}\cross n_{2}$
$c\in R^{n_{1}+n_{2}}$ $J\text{ }b\in R^{m_{1}+m_{2}}$
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$x\in R^{n_{1}+n_{2}}$ $(c_{1}, c_{2})\dot,$ $(b_{1}, b_{2}),$ $(x_{1}, x_{2})$
$\min$ $c_{1}^{T}x_{1}+c_{2}^{T}x_{2}$





1. $A_{1}$ $m_{1}\cross n_{1}$ A3 $m_{2}\cross n_{2}$
($m_{1}$ $n_{1}$ m2<<n2)
2. A3 $A$








































subject to $A_{1}^{T}y_{1}+$ $A_{2}^{T}y_{2}+s_{1}$ $=c_{1}$
$A_{3}^{T}y_{2}+s_{2}$ $=c_{2}$
$(s_{1}, s_{2})\geq 0$
$(y_{1}, y_{2})\in R^{m_{1}+m_{2}},$ $(s_{1}, s_{2})\in R^{n_{1}+n_{2}}$ . $(x_{1}, x_{2})$





$A_{3}^{T}y_{2}+$ $s_{2}$ $=c_{2}$ (2)
$X_{1}s_{1}$ $=0$
$X_{2}s_{2}$ $=0$
$(x_{1}, x_{2}, s_{1}, s_{2})\geq 0$
$X_{1}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(x_{1})$ $X_{2}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(x_{2})$ $x_{1}$ $x_{2}$
( $e=(1,1, \cdots, 1)$
$X_{1}e=x_{1},$ $X_{2}e=x_{2}$ ) [ $(x_{1}, x_{2}, y_{1}, y_{2}, s_{1}, s_{2})$ (2)
$(x_{1}, x_{2})$ ( $y_{2},$ $s_{1},$ $s_{2}$ )
$X_{1}s_{1}=0$ $X_{2}s_{2}=0$
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$w=(x_{1}, x_{2}, y_{1}, y_{2}, s_{1}, s_{2})$ (2)
$w$
$F=\{\begin{array}{lllll} A_{1}x_{1} =b_{1} A_{2}x_{1}+A_{3}x_{2} =b_{2}(x_{1},x_{2},y_{\mathrm{l}},y_{2},s_{1},s_{2})\cdot A_{1}^{T}y_{1}+A_{2}^{T}y_{2}+ s_{1} =c_{1} A_{3}^{T}y_{2}+ s_{2} =c_{2} (x_{\mathrm{l}},x_{2},s_{1} s_{2})\geq 0 \end{array}\}$
.






$A_{1}^{T}y_{1}+$ $A_{2}^{T}y_{2}+$ $s_{1}$ $=c_{1}$
$A_{3}^{T}y_{2}+$ $s_{2}$ $=c_{2}$ (3)
$X_{1}s_{1}$ $=\mu_{1}e$
$X_{2}s_{2}$ $=\mu_{2}e$
$(x_{1}, x_{2}, s_{1}, s_{2})>0$
$w(\mu_{1}, \mu_{2})=(x_{1}(\mu_{1}, \mu_{2})$ ,
$x_{2}(\mu_{1},\mu_{2}),$ $y_{1}(\mu_{1}, \mu_{2}),$ $y_{2}(\mu_{1}, \mu_{2}),$ $s_{1}(\mu_{1},\mu_{2}),$ $s_{2}(\mu_{1}, \mu_{2}))$
$\text{ }$
(3) (2) $X_{1}s_{1}=0,$ $X_{2}s_{2}=0$ $X_{1}s_{1}=\mu_{1}e$ ,







$S=\{w(\mu_{1}, \mu_{2}) : \mu_{1}>0, \mu_{2}>0\}$
2 ( ) $S$
4 ) $\triangleright$
$w(\mu^{0},\mu^{0})$ $w^{0}=$
$(x_{1}^{0}, x_{2}^{0}, y_{1}^{0}, y_{2}^{0}, s_{1}^{0}, s_{2}^{0})$ [
$\{w^{k} : k=0,1,2, \cdots\}$ $k$ $w^{k}=(x_{1}^{k}, x_{2}^{k}, y_{1}^{k}, y_{2}^{k}, s_{1}^{k}, s_{2}^{k})$
$\mu^{k}>0$ $w(\mu^{k},\mu^{k})$
$w^{k+1}$ $\mu^{k+1}$
$\gamma\in(0,1)$ $\mu^{k+1}=\gamma\mu^{k}$ $\mu$ 1
$\gamma$
$w^{k+1}$ $w(\mu^{k+1}, \mu^{k+1})$
$\{w^{k} : k=0,1,2, \cdots\}$ $\{w(\mu^{k}, \mu^{k}) : k=0,1,2, \cdots\}$
$\mu^{k}=\gamma^{k}\mu^{0}$




$w^{k}$ $S$ $w(\mu^{k+1}, \mu^{k})$
$w’$ $w^{k+1}$
A $\mathrm{A}$ :
Step 0: $\mu^{0}>0$ $w(\mu^{0}, \mu^{0})$ $w^{0}$
$\gamma\in(0,1)$ $k=0$
Step 1: $\mu^{k+1}=\gamma\mu^{k}$ $w^{k}$ $w(\mu^{k+1}, \mu^{k})$
$w’$
Step 2: $w’$ $w(\mu^{k+1},\mu^{k+1})$ $w^{k+1}$
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Step 3: $k$ 1 Step 1









$w^{k}$ $\Delta w=(\Delta x_{1},$ $\Delta x_{2},$ $\Delta y_{1}$ ,
$\Delta y_{2},$ $\Delta s_{1},$ $\Delta s_{2})$
$A_{1}\Delta x_{1}$ $=b_{1}-A_{1}x_{1}^{k}$
$A_{2}\Delta x_{1}+$ $A_{3}\Delta x_{2}$ $=b_{2}-A_{2}x_{1}^{k}-A_{3}x_{2}^{k}$
$A_{1}^{T}\Delta y_{1}+$ $A_{2}^{T}\Delta y_{2}+$ $\Delta s_{1}$ $=c_{1}-A_{1}^{T}yt-Afy_{2}^{k}-s_{1}^{k}$
$A_{3}^{T}\Delta y_{2}+$ $\Delta s_{2}$ $=c_{2}-ATy_{2}^{k}-s_{2}^{k}$
$S_{1}^{k}\Delta x_{1}+$ $X_{1}^{k}\Delta s_{1}$ $=\mu^{k+1}e-X_{1}^{k}s_{1}^{k}$
.
$S_{2}^{k}.\Delta x_{2}+$ $X_{2}^{k}\Delta s_{2}$ $=\mu^{k}e-X_{2}^{k}s_{2}^{k}$
$(x_{1}’, x_{2}’, y_{1}’, y_{2}’, s_{1}’, s_{2}’)=(x_{1}, x_{2},.y_{1}, y_{2}, s_{1}, s_{2})+(\Delta x_{1}, \Delta x_{2}, \Delta y_{1}, \Delta y_{2}, \Delta s_{1}, \Delta s_{2})$
$w’$
Step 2 $x_{1}$ Step 1 $x_{1}’\in R^{n_{1}}$ G
(1)
$\min$ $c_{1}^{T}x_{1}’+c_{2}^{T}x_{2}$



















$X_{2}s_{2}$ $=$ $\mu e$ ,
$(x_{2}, s_{2})$ $\geq$ 0.
Stepl $(x_{2}’, \oint_{2}, s_{2}’)\}$ $\mu=\mu^{k}$
$A_{3}$ $A$

















$(\overline{y}_{1},\overline{y}_{2}, s_{1}’)$ (5) $\Psi\backslash .$] $(x_{1}’,\overline{x}_{2},\overline{y}_{1},\overline{y}_{2}, s_{1}’,\overline{s}_{2})$
$w(\mu^{k+1},\mu^{k+1})$ Step2













$(\overline{y}_{1},\overline{y}_{2}, s_{1}’)$ (5) $\overline{y}_{1}$ (6) ( )
Step 2
$(\overline{y}_{1},\overline{y}_{2}, s_{1}’)$ (5) $\{w^{k}\}$
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$||(X_{1}s_{1}- \mu_{1}e, X_{2}s_{2}-\mu_{2}e)||\leq\beta\min\{\mu_{1}, \mu_{2}\}$ ,
$(x_{1}, x_{2}, s_{1}, s_{2})\geq 0\}$
2 $\beta=1/4$ ! $k$ [ $w^{k}=(x_{1}^{k}, x_{2}^{k}, y_{1}^{k}, y_{2}^{k}, s_{1}^{k}, s_{2}^{k})$
$w(\mu^{k}, \mu^{k})$ $N_{\beta}(\mu^{k}, \mu^{k})$ $\gamma=(1-\delta/\sqrt{n_{1}})$
Step 1 $(x_{1}’, x_{2}’, y_{1}’, y_{2}’, s_{1}’, s_{2}’)$ I $w(\mu^{k+1}, \mu^{k})$ $N\beta(\mu^{k+1},$ $\mu\ovalbox{\tt\small REJECT}$
$\delta=1/4$ $n_{1}$ $x_{1}$
: $\Delta w=(\Delta x_{1}, \Delta x_{2}, \Delta y_{1}, \Delta y_{2}, \Delta s_{1}, \Delta s_{2})$
$A_{1}\Delta x_{1}$ $=b_{1}-A_{1}x_{1}^{k}$
$A_{2}\Delta x_{1}+$ $A_{3}\Delta x_{2}$ $=b_{2}-A_{2}x_{1}^{k}-A_{3}x_{2}^{k}$
$A_{1}^{T}\Delta y_{1}+$ $A_{2}^{T}\Delta y_{2}+$ $\Delta s_{1}$ $=c_{1}-A_{1}^{T}y_{1}^{k}-A_{2}^{T}y_{2}^{k}-s_{1}^{k}$
$.(7)$
$A_{3}^{T}\Delta y_{2}+$ $\Delta s_{2}$ $=c_{2}-A_{3}^{T}y_{2}^{k}-s_{2}^{k}$
$S_{1}^{k}\Delta x_{1}+$ $X_{1}^{k}\Delta s_{1}$ $=\mu^{k+1}e-X_{1}^{k}s_{1}^{k}$
$S_{2}^{k}\Delta x_{2}+$ $X_{2}^{k}\Delta s_{2}$ $=\mu^{k}e-X_{2}^{k}.s_{2}^{k}$
4 $w’=w^{k}+\Delta w$
$||((X_{1}^{k}+\Delta X_{1})(s_{1}^{k}+\Delta s_{1})-\mu^{k+1}e, (X_{2}^{k}+\Delta X_{2})(s_{2}^{k}+\Delta s_{2})-\mu^{k}e)||=||(\Delta X_{1}\Delta s_{1}, \Delta X_{2}\Delta s_{2})|.|$
$||( \Delta X_{1}\Delta s_{1}, \Delta X_{2}\Delta s_{2})||\leq\frac{\sqrt{2}}{4}||((X_{1}^{k}S_{1}^{k})^{-.5}(\mu^{k+1}e-X_{1}^{k}s_{1}^{k}), (X_{2}^{k}S_{2}^{k})^{-.5}.(\mu^{k}e-X_{2}^{k}s_{2}^{k}))||^{2}$
$||((X_{1}^{k}.S_{1}^{k})^{-.5}(\mu^{k+1}e-X_{1}^{k}s_{1}^{k}), (X_{2}^{k}S_{2}^{k}.)^{-.5}(\mu^{k}e-X_{2}^{k}.s_{2}^{k}))||$
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$||((X_{1}^{k}+ \Delta X_{1})(s_{1}^{k}+\Delta s_{1})-\mu^{k+1}e, (X_{2}^{k}+\Delta X_{2})(s_{2}^{k}+\Delta s_{2})-\mu^{k}e)||\leq\frac{\sqrt{2}}{4}\frac{4}{9}\mu^{k+1}<\beta\mu^{k+1}$
$w’=w^{k}+\Delta w$




3 1 $N\beta(\mu^{0}, \mu^{0})$
$A$ $O(\sqrt{n_{1}}L)$
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